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Porcine Kobuvirus 
in Piglets, Thailand 
To the Editor: To date, the ge-
nus Kobuvirus has consisted of 2 of-
ﬁ  cially recognized species, Aichi virus 
and Bovine Kobuvirus (1). Aichi virus 
has been shown to be associated with 
acute gastroenteritis in humans (2–4), 
and bovine kobuvirus has been detect-
ed only in cattle (5,6). Most recently, 
a third candidate species of Kobuvirus 
has been described in pigs by 2 dif-
ferent groups of investigators from 
Hungary and the People’s Republic of 
China (7,8). This new candidate spe-
cies was serendipitously recognized in 
stool specimens from pigs when PCR 
products (≈1,100 bp) were ampliﬁ  ed 
by using a primer pair for the detec-
tion of caliciviruses (7).
Nucleotide sequences of these 
nonspeciﬁ  c PCR products were simi-
lar to those of the U-1 bovine kobuvi-
rus and Aichi virus A846/88 reference 
strains; sequence identities ranged 
from 73% to 79% at the nucleotide 
level and from 69% to 70% at the 
amino acid (7). The representative 
strain of a new candidate species of 
porcine kobuvirus, S-1-HUN (Por-
cine kobuvirus/swine/S-1-HUN/2007/
Hungary), has been analyzed to deter-
mine its complete genome sequence 
and genetic organization (9). The 
RNA genome of the S-1-HUN strain 
comprises 8,210 nt, with a genome 
organization analogous to that of pi-
cornaviruses. Therefore, this strain is 
tentatively classiﬁ  ed as a new species 
of the genus Kobuvirus, and named 
porcine kobuvirus (7,9).
Currently, 2 reports have de-
scribed the epidemiologic feature of 
porcine kobuvirus in healthy piglets. 
Thirty-nine (65%) of 60 stool samples 
collected from pigs in Hungary were 
positive for porcine kobuvirus by re-
verse transcription–PCR (RT-PCR) 
(9). Another report from China found 
that the prevalence of porcine kobuvi-
rus was 30% (97 of 322 piglets) (8). 
These ﬁ  ndings suggested that porcine 
kobuvirus infections are common in 
piglets. However, whether this agent 
is associated with particular diseases, 
including gastroenteritis, in piglets 
was not clear.
We conducted an epidemiologic 
survey of porcine kobuvirus and report 
the detection of this virus in the stool 
specimens of piglets with diarrhea. 
Sequence and phylogenetic analyses 
of the porcine kobuvirus strains were 
carried out to determine their evolu-
tionary relationships with kobuvirus 
strains previously reported.
A total of 98 stool specimens were 
collected from piglets with diarrhea 
from 6 farms in Chiang Mai Province, 
Thailand, during 2001–2003. Age of 
the piglets ranged from 7 to 49 days 
old. Porcine kobuvirus was detected 
in fecal specimens by RT-PCR (9). 
The representative strains of porcine 
kobuvirus detected in our study were 
analyzed further by direct sequenc-
ing of their PCR amplicons (216 bp) 
by using BigDye Terminator Cycle 
Sequencing Kit (Applied Biosystems, 
Foster City, CA, USA). Sequences of 
these fragments were compared with 
those of reference strains available in 
the NCBI GenBank database by using 
BLAST server (http://blast.ncbi.nlm.
nih.gov/Blast.cgi). Phylogenetic and 
molecular evolutionary analyses were 
conducted by using MEGA 4 (10). 
Nucleotide sequences of porcine ko-
buvirus strains described in this study 
were deposited in GenBank under ac-
cession nos. GQ152093–GQ152122.
Prevalence of porcine kobuvirus 
was exceptionally high in piglets with 
diarrhea, 99% (97 of 98 specimens). 
Thirty representative strains of por-
cine kobuvirus detected in this study 
were randomly selected, sequenced, 
and analyzed to determine their evolu-
tionary relationships with other kobu-
virus reference strains. The partial 3D 
region among all 30 porcine kobuvi-
rus strains was highly conserved, with 
nucleotide sequence identities >90%. 
In addition, our strains were most 
closely related to 2 porcine kobuvi-
rus reference strains (S-1-HUN and 
Swine/2007/CHN) available in Gen-
Bank, with the nucleotide sequence 
identity ranging from 91.5% to 96.3%. 
Phylogenetic analysis of partial 3D 
nucleotide sequences of our porcine 
kobuvirus strains, together with pub-
lished sequences of porcine kobuvirus 
reference strains (and those of Aichi 
virus and bovine kobuvirus), is shown 
in the Figure. The phylogenetic tree 
conﬁ  rmed that all strains we identi-
ﬁ  ed belonged to the porcine kobuvi-
rus species and formed a tight cluster 
in a monophyletic branch with the 
other 2 porcine kobuvirus reference 
strains (S-1-HUN and Swine/2007/
CHN). These strains are also distantly 
related to standard strains of Aichi vi-
rus and bovine kobuvirus. Recently, 
18 sequences of partial 3D region of 
the porcine kobuvirus strains detect-
ed in China have been deposited in 
GenBank. Unfortunately, the speciﬁ  c 
position of PCR ampliﬁ  cation of the 
strains found in China was different 
from that of our strains (8). Therefore, 
the relationship between these strains 
could not be analyzed.
Porcine kobuviruses have previ-
ously been reported only in healthy 
pigs (7–9). In our study, the excep-
tionally high prevalence of porcine 
kobuviruses (99%) has been observed 
in piglets with acute gastroenteritis; 
those samples were negative for rotavi-
rus infection as determined previously 
by RT-PCR. However, associations of 
this agent with enteric diseases in pigs 
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remains unclear because no data were 
available that tested for porcine kobu-
virus in pigs without gastroenteritis 
from the farms in the same area. In ad-
dition, infection with other pathogens 
that may cause diarrhea in pigs, such as 
bacteria or other porcine caliciviruses, 
needs to be ruled out. Further extensive 
epidemiologic surveillance and com-
prehensive characterization of porcine 
kobuvirus strains from other areas may 
help clarify the distribution, heteroge-
neity, and association of porcine kobu-
viruses with enteric diseases in pigs.
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Figure. Phylogenetic analysis of the partial nucleotide sequence encoding the 3D region 
of porcine kobuviruses (in boldface) isolated in Thailand, 2001–2003, and other reference 
strains. The tree was generated on the basis of the neighbor-joining method by using the 
MEGA4 program (10). Scale bar indicates nucleotide substitutions per site.